This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



a m m s. 

Application Number 



10-2002-0086347 



i i B 1 i 

Date of Application 



2002^ 121! 30 ii 
DEC 30, 2002 



m m 

Applicant(s) 



21 




D0NGBU ELECTRON I CS CO . , LTD . 



2003 



09 



m 



19 



1020020086347 



2003/9/24 



[AHflg] ^S^AH 

[sbi^si mm 

[§5S§] 0045 
[*II£2!XU 2002.12.30 

.[BtS2| ggggj] METHOD FOR FORMING A CONTACT HOLE IN A SEMICONDUCTOR DEVICE 

[§S!2I3E] 1-1998-106725-7 
[CHBiei] 

[□BieiSH] 9-1998-000514-8 

[Se^lSMSJs] 1 999-059722-7 
[□EIB11 

[CH£|oi3H] 9-1998-000104-8 

[51?IS§^35] 1 999-059725-9 

[£S°1 S^S^I] JUNG.Byung Hyun 

I^^i^SS] 641017-1480219 

143-801 

MmmmM mB=? i§§ 578 sson§ 103-908 

t^l KR 

[£S2I §^SJ|] SEO.Bo Min 

[? D J§^at] 730612-1069412 

137-776 

AHS^^AI M^m SiOfEf§ 7-205 

i^m] kr 



13-1 



1020020086347 



-54 Ol 



X[: 2003/9/24 



[^III] 



(21) CHEIPJ 

^ oj ^ (0|) 



11 

o 
o 
o 



29,000 S 

0 S! 
0 

0 a 



29,000 S! 

1. asf/H- SA||A|(£2)_1- 



13-2 



1020020086347 #^ ^^>: 2003/9/24 

WV£*ll #*1<S| ^ ^ w o V^ o. 7 flA]t!-^. 

^ 1- 3.7]7\ 0.2/zm°]*}, ^>til7> 5 °l^oi ul^| ^ «oM^ 

^ 7fl^5r>7l LPCVD «o v ^AS ^e]^ °] Aizj-o.^. iijfl 

°H(Si spacer)!- # ^ofl oi^ ^el^ofl ^ a]z^ 

ICPCInductive Coupled Plasma) ^ NH 3 #^^> ^14, N 2 NH 3 ^-^7]^ 

1*13 #uHH (annealing) ^e]* SiN i£*IM>*1* ^f-ils*] o] * <§^5^ 

CVD TiN^ f^V ^inv^ seiE -f-^V ^ 35. jg.^ 7 fl^cf. 

4^1, £^ ^ai^ji, M-o]-7M «V£.^l ^l^r 

5ft**. 

£ 2e 
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aV£^l f ir ^ {METHOD FOR FORMING A CONTACT HOLE IN A 

SEMICONDUCTOR DEVICE} 

£ l£r ^Hfl^ #*1<S) a^E ^ 4^ <^ ^ 

£ 2a ifl*l £ 2e^ a>^^; ^l^o)] ttj-s. w>£^] seiie * ^ 

1 : 7}% 2 : * 

3 : ^^1^ 4 : 

5 : ^-^afl^ 6 : Si 

7 : Si rM)°H 8 : siN 

<8> ^ «V^^. 3E»E ^ ^ 7l#oll ^ ^O.S, SH!-^]^ 

— * ^-fr nM§^ 7fl^^ell te^l ^-h«H * ^ ^°\) 
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<9> £ 1-& f^Sj «VE*1) ^ 7)^0. ^^^. 7l ^ ^ 

^^*H u Jr£^l 71^(1)^ iL#^7l^ *(2)-|- ^ 3H€ 

<n> o] 3E«E ^ (2 ) xj\*-6\) ae« 7^ (step coverage)7> -f-^ CVD TiN^* 

<i2> nslJl, *(2) ufl^-^ ^31(4)* cf-g- Al yH^eV(5)# f^M^t}. 

<is> ole.^V TiN^-(3)^: M0CVD C, N, 0^) €*>-&<>l 

^roj. ^tg-o] s.^ 0 | <gov^ 7 ) nfl^ofl, N 2 2f H 2 «2fsn> ^e]s ^ 

<i4> naiM-, °1 e-l *V ^ ^ °-5L^ ^i»B 4(2)^ #(2) Jf-g-^r ^e) 

*(2)^ n^o. ^o> ^tf^. -§-^ ^ #*1*K3) ^ ^*>S. ^ 

[^o] ojs^ 7l#^ -4*1]] 

<15> AV^^ gfl^5r>7) o>#t!: # vfliJj ^ofli^ Si7 }- 

ojtij-Aj * #2}-^P> SEfe oil ^*fl ¥^ #ff- ^^]n]-o1 S iN^ *^ 

°fl ^ ^ A^M] HflAl ^A]7l£^- *V SKE.3] #*l£l 1- ^ *o V ^* *H^} 
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<16> o|E^ ^-g- ^*>7l ^ y>^-^*> -gAloflofl Oj-H^, tiVH^fl 7l^Hl *J 

^ ^O^V jjfl^ol t§^£|i=. ^ ^ tt^ofl ^o^, S^jE ;g. ^Tgofl 

f^Hr *l] 1 ^^1^; Cl 2 ^ HBr 7>i ^-^7le] aiz}- ^-a)tfl^^ o]^ *|zJ-o.3. 
* NH 3 fAS^I , ^B 1- ^ofl ^sl-nv ^)ol^s. tg 

^*Rr ^il 3 ^14; ^2]^ ^^l^l^i ^Hl ^ y oM^ ^ 4 cvd 

^B ^^o.^. nfl^t!: ^ CMP ^^-1: ^<8S>aI f ^«]B * -tfofl Al Hfl^l 

^* ^*Kr ^ 5 #31 -I- B^^r ^B*)l MB * ^ «<J-^# 

^ * ^] 

<i?> oj*}, £^^r a- ^tg<q yV^3i*V ^HH] cfl^ ^]§>7fl -£^t}. 

<18> £ 2a £ 2eTr *UHH1 ^ S_V£^ .seme ^ ^ 

<i9> ui^ f ai-c^ 7l^(l)4Hl o]5^ ^^8: Jf£-^BB 1> 

B*fl 7l^(l)S] ^#X|?j^ MB £<&^ sfli^ ^ 

<20> ZLBlal, S. 2a^l u}<2}- ^-o] J7^>, nj^l seBe ^ 4=^<i) ^ s. 

7]\^}7] ^ ^^^-^(6)-i: <^11- #<H, 50 200A ^B^l ^fls 

<2i> ol £ ^ ^^(6)^ ^a}- o. 500 700°C^ ^£ofl^ SiH 4 7>^# 1 5slm 

^<5}J1 0.1 tfl^l 1 TorrS] ic(furnace) <3-?HH ^€-§- 
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<22> ©l^L, £ 2d<HHtt Cl 2 ^- HBr 7>i -g-^HH °^o] i vfl^ 50mTorr» -fr*l*>£r 

°l y oM3 ^zJ\°-5. Si ^2)1^1^(7)1- ^*H}. 
<23> ojnfl, o]e^V ^ 7 >^1- ^tH^H ^o^HrC-fl 5U<>^ , ci 2 xr 10 vH^l 50sccm, HBr£- 

100 300sccm-°-5. ^^§s>^ w^^if- ?Hcf. 

<24> £ 2c^l^^, ^-HlLflofl^ f-2^n> <g£f f7M^I ^^Hl Si^(6)^l ^Sj- 

7> ^ SlH^- ICPdnductive Coupled Plasma) « 0 v ^-°-5. NH 3 fe}2^ ^slf-o.^.^, 1- 
^^ofl SiN ^ ^if|lol^(8)# ^^*Vcf. oH, ^t^, wV^-^^Tll^, 1 lOOmTorr 
10 ^*1 lOOsccm^l NH 3 7}^ &5]7)% -fMth}. 
<25> IE*!, cf-g- ^H^, #5^n)- ^e) nflA] N 2 5E^r NH 3 ^ 7\^°\ <l^e) -g-^7HH c>| 

^ SiN^ ^lol^(8)# ^£ SX^r. °H, 1*1 3 5 ^*1 20slm^l 

N2^f NH3 ^ , 600 ^*1 800 °C£] ££-g-^7HH ^Ajtj-cf. 

<26> o}^ ; £ 2d<HH^ SiN^l is|)°H *K8)3H CVD TiN ^-(3)* ^tb^. 

ol&lfl S^> « 0 >*1^(3)£:, «>#^*>7fl^ 25 150A ^ 

<27> £ 2e^H£r, CVD 7l^ofl o)«i] 3.em b 1-^- ^3!(W)(4)°.S uH^*V * CMP ^ 

^^^1(4)0] ^ 

<28> * Al wfl^d^hCS)* =§^ V *H -^-8: 

<29> o1a o V u ^ ^-o], -£ ^^r, uj^l ^e«B «• ^5} ^ 7fl^^>7l ^ 

5H Sit f ^°flnV o) *#s§ -f, ^-WHl^ NH 3 ^ iE^ 
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1] 

«V£^I1 7l^ofl a^Bjvg- ^^*>^L, ^ ^71 &5L*\) 

CI 2 ^ HBr 7>i ^-^71^ #tf)iflo]H ojw^ AlzJ-o.^ ^sflojA-]!. ^trKr 

*fl 2 #7fl<2}-; 

^-7] ^zj- ^Valifl^Ai #e^p> f7M?j ^-71 ^i»B * NH 3 

^ 3 Q°-5L*q , 4V7I ^?»B * *Je)$ ^5h^ 3 ^7)1^; 

^71 +*))o]*\ ^6\) ^xy ^TS}±r 4 

CVD 7}^o\) ^ s£ 7 ] SEljE EjAgo S nH^^V ^ CMP ^*J*}JL, ^>7] ^ 

^B * ^M) Al «fl*i^* f^Hr 5 ^rTill- if-*Kr tiV^^l ^i»B * ^ 

2] 

1 ^Hl 5*^, 

A oM ^^e^, 500 vfl^l 700°C^ ^J£o)H SiH 4 7>>il- 1 5slm ^^JL, 0.1 

1 Torr^l ^(furnace) ^^HH -^Jl^. ^ €-^B # 
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3] 

^7} Cl 2 ^ 10 50sccm, #7] HBr-£- 100 300sccm°-5. ^^vflofl ^5}^, #7l 
^-a^. i i4]*l 50mTorr» -£M*Rr *>fe ^-£^1 * ^ y o v 

4] 

A cM NH 3 #5}^°> ^s^Itt ICP( Inductive Coupled Plasma) ^j-g-S]^ ^-fr ^ 

5] 

A o v 7l NH 3 #^c> 1 Lfl^l lOOmTorr 10 lOOsccm^ NH 3 7}-^ -g-^7l# 

-B-^Rr ^* ^^s. ^ b>£.*11 S- ^ 

1*3^*0- 61 

*fl 1 *<H1 $a°H, 

^"71 3 £31x7, 

N 2 NH 3 7}i2l <l*iSl -g-^7HH o^ig ^"71 ^ej^ ^sj-^ iffllolA^ 

^*Hr #741 -& ^ul*Rr 3# ^ aV^l seme ^ ^ 
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7] 

A 6 1H1 

#7l 1*13 2^ 5 tfl^l 20slm^ N25f NH3 7}i ^, 600 800°C^ ^£ 

91 ^ -ip^S *>*r ^r^l * ^ 
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[£ 1] 
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[S. 2d] 




[-£ 2e] 
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